Sympathetic nerve stimulation versus pancreatic norepinephrine infusion in the dog: 2). Effects on basal release of somatostatin and pancreatic polypeptide.
We compared the effects of sympathetic nerve stimulation to that of pancreatic norepinephrine (NE) infusion on pancreatic somatostatin-like immunoreactivity (SLI) and pancreatic polypeptide (PP) secretion in the halothane-anesthetized dog. During electrical stimulation (8 Hz, 1 msc, 10 mA, n = 6) of the sympathetic nerves surrounding the pancreatic artery, the pancreatic SLI output decreased from 827 +/- 340 fmol/min to 231 +/- 47 fmol/min (delta = -596 +/- 217 fmol/min, P less than 0.05) after 5 min, and PP output decreased from 11,972 +/- 374 pg/min to 5,518 +/- 774 pg/min (delta = -6,454 +/- 1,932 pg/min, P less than 0.02) after 3 min of stimulation. Arterial SLI or PP levels did not change. Sympathetic nerve stimulation also decreased pancreatic blood flow and increased pancreatic venous NE levels. To determine whether the NE, released locally during sympathetic nerve stimulation, is responsible for this inhibition of pancreatic SLI and PP outputs, exogenous NE was infused into the pancreatic artery at three different dose levels. The low dose of 12 ng/min (n = 6) increased pancreatic venous NE levels like sympathetic nerve stimulation. The medium dose of 120 ng/min (n = 6) reproduced the nerve stimulation-induced decrease of pancreatic blood flow. The high dose of 1,200 ng/min (n = 6) markedly exceeded both. It was found that neither the low nor the medium infusion rates of NE significantly affected pancreatic SLI or PP output. In contrast, infusion of NE at the very high dose level of 1,200 ng/min decreased pancreatic SLI output from 850 +/- 165 fmol/min to 318 +/- 59 fmol/min after 5 min of infusion (delta = -532 +/- 143 fmol/min, P less than 0.01) and decreased PP secretion from 22,777 +/- 7,082 pg/min to 12,764 +/- 6,100 pg/min after 3 min of infusion (delta = -10,013 +/- 2,399 pg/min, P less than 0.01). During this high dose rate NE infusion, both the increment of pancreatic venous SPV levels of NE and the decrement of pancreatic blood flow markedly exceeded the effects produced by sympathetic nerve stimulation. We conclude from this study in dogs: that selective electrical stimulation of the sympathetic nerves entering the pancreas decreases blood flow and inhibits pancreatic SLI and PP secretion, that NE infused into the pancreatic artery at moderate rates reproduces the decrease in blood flow yet does not reproduce the inhibition of pancreatic SLI and PP secretion, and that extremely high concentrations of NE, which markedly restrict pancreatic blood flow, decrease both pancreatic SLI and PP outputs.(ABSTRACT TRUNCATED AT 400 WORDS)